The success rate with direct current shock therapy is inversely related to the cardiothoracic index, and with increase in heart size there is also deterioration in the long-term results. Only one of the patients who had a cardiothoracic index of more than 55°o remained in sinus rhythm at the end of 2 years.
conversion of supraventricular and ventricular arrhythmias to sinus rhythm. An analysis of the immediate and long-term results in supraventricular arrhythmias, and of the complications of the method is presented. This is based on 312 attempts at conversion in 244 cases of atrial fibrillation, fifty cases of paroxysmal supraventricular tachycardia, and eighteen cases of atrial flutter. Cases of supraventricular arrhythmia complicating acute myocardial infarction are not included. The 190 patients first treated were followed up after the first attempt at conversion until relapse of the arrhythmia or for a minimum of 2 years. An assessment is made of criteria which can be applied for the selection of patients with chronic atrial arrhythmias for electrical conversion.
Method
A total of 443 direct current shocks were given in the course of the 312 attempts to produce electrical reversion in 264 patients. Digitalis preparations were withheld for at least 48 hr before electroconversion.
In fifty-two patients, who were on long-term anticoagulant therapy, this treatment was continued. In the remaining 222 patients anticoagulants were not given in connection with the attempt to obtain electrical conversion. Twelve lead standard electrocardiograms and chest radiographs were taken before and after treatment. Diazepam was used for its sedative and hypnotic effect. Its use allowed direct current shock therapy without general anaesthesia and tracheal intubation (Kernohan, 1966; Nutter & Massumi, 1965 The success rate after direct current shock was inversely related to the cardiothoracic index (Table   2 ). With increase in heart size there was also deterioration in the long-term results. Only one patient, who had a cardiothoracic index of more than 55%, remained in sinus rhythm at the end of the 2-year follow-up.
The reversion rate decreased gradually with increasing duration of the preceding arrhythmia, particularly when it had been present for more than 1 year (Table 3 ). The stability of the attained sinus rhythm also decreases gradually with increasing duration of the preceding arrhythmia. Only one Eighteen patients who had reverted from atrial fibrillation to sinus rhythm on the first attempt and in whom atrial fibrillation recurred, were treated for a second time. Four patients were treated a third time, and one patient a fourth time. Of the eight patients treated successfully, sinus rhythm was maintained for a shorter period after the subsequent attempt than after the first attempt. Only three of these patients remained in sinus rhythm for more than 6 months after the subsequent attempt.
Eight patients with paroxysmal supraventricular tachycardia were treated with direct current shock on multiple occasions. One patient, who was subject to paroxysmal supraventricular tachycardia with a ventricular response of 200/min and aberrant ventricular conduction, has been treated successfully on ten occasions.
Complications
Three categories of complication may occur in connection with direct current shock therapy:
(1) Complications related to direct current shock itself.
(2) Complications related to the reversion of the atrial arrhythmia. (1) Transient, multiple, ventricular ectopics were frequent immediately after direct current shock, both in patients who reverted to sinus rhythm and in patients who did not. Transient nodal rhythm was common. One patient developed ventricular tachycardia which reverted spontaneously to the original atrial fibrillation. Two patients developed transient bradycardia due to atrioventricular heart block.
Improperly synchronized direct current shock falling within the vulnerable period of the cardiac cycle may produce ventricular fibrillation (Resnekov & McDonald, 1968 (Gilbert & Cuddy, 1965) . A likely explanation is that electrical discharge affects myocardial cell membranes resulting in a leakage of intracellular potassium (Kleiger & Lown, 1966) . In this series, digitalis was omitted for 48 hr before the procedure and no case of ventricular fibrillation occurred. Ventricular ectopic beats, especially if they increase in number after the first direct current shock, are a warning of impending ventricular fibrillation if another shock is given.
(2) The hazard of embolization is inherent in restoration of sinus rhythm in patients with either atrial fibrillation or flutter regardless of the method of treatment. Of the 264 patients in this series, five experienced an embolic episode in connection with the treatment. Two episodes involved peripheral limb arteries, two the pulmonary arteries, and one a cerebral artery. Three of the episodes occurred in patients with rheumatic valve disease. Two of the five patients were on anticoagulant therapy. Because of this low incidence of embolization and the lack of convincing evidence of real protection from it by means of short-term anticoagulant therapy (Selzer et al., 1966) , anticoagulant therapy was not used routinely in this series in preparation for direct current shock except in patients who were on longterm anticoagulant therapy or who had had an embolic episode in the immediate past. (Turner, 1966) .
Atrial flutter is most commonly encountered in persons with ischaemic heart disease over the age of 40 years. In many cases of atrial flutter there is no significant cardiac enlargement. Direct current shock therapy is the method of choice in most patients with atrial flutter. As a rule, conversion to sinus rhythm is achieved with a lower energy level than in atrial fibrillation. An energy level of 20-50 Joules may be successful. In this series 90% of cases of atrial flutter reverted to sinus rhythm with a shock of 100 Joules or less. Electric shock of 40 Joules or less is painless and can be tolerated without an anaesthetic agent.
Long-term therapy with quinidine has been recommended following conversion to maintain sinus rhythm. There is no statistical evidence that quinidine is effective in maintaining sinus rhythm after successful conversion by direct current shock therapy (Resnekov & McDonald, 1968) . Prophylactic quinidine is not without inherent risks of precipitating lifethreatening ventricular arrhythmias (Selzer & Wray, 1964) . For these reasons quinidine was not used in this series following conversion of supraventricular arrhythmia to sinus rhythm.
